horn (
. Double immunocytochemistry for Hsp27 and activation transcription factor ATF-3, a in some motor neurons of the ventral horn soon after the injury (Figures 2A and 2B ). Hsp27 immunostaining marker for injured neurons (Tsujino et al., 2000), shows that all injured sensory ( Figure 1H ) and motor neurons ( Figure 2C ) combined with Nissl staining at P7 after a P0 axotomy ( Figure 2D) indicates that, while the majority ( Figure 1E) To assess if there is a differential susceptibility to cell death of those neonatal motor neurons that express ( Figure 1L ). However, injured (ATF-3 positive) adult DRG ( Figure 1M ) and motor neuron cell bodies become immuHsp27 and those that do not, TUNEL and immunoreactivity for Hsp27 and activated (cleaved) caspase-3 were nopositive for phospho-Hsp27(ser15) ( Figure 1K ) after a sciatic nerve transection. Sciatic nerve injury increases analyzed in sections of the spinal cord 24 hr after a P0 axotomy ( Figure 2E ). Activated caspase-3 is never found Hsp27 immunoreactivity in the superficial laminae of the dorsal horn as a result of the protein being transported in Hsp27 immunopositive profiles ( Figure 2E ) (15 to 23 sections analyzed per animal, n ϭ 3). Furthermore, from the DRG to the central axonal terminals of sensory neurons ( Figure 1C ), but this transported Hsp27, unlike Hsp27 immunopositive motor neurons after a P0 axotomy do not exhibit either DNA strand breaks (detected that located in the injured cell bodies, is not phosphorylated ( Figure 1I) .
by TUNEL) or show chromatin condensation/fragmenta- Figures 3A and 3B ). As the injured sciatic motor neurons die, the number of Hsp27-positive motor neusecutive 10 m sections per animal, n ϭ 3 at 24 hr and 48 hr post axotomy). In contrast, injured motor neurons rons, although remaining small in absolute terms, becomes an increasingly large proportion of the surviving that do not stain for Hsp27 do undergo apoptosis, as indicated by TUNEL in ATF-3 double-labeled profiles motor neurons ( Figures 3A and 3C ). Of the ipsilateral sciatic motor neurons remaining 7 days after injury, ( Figure 2H ). 71.9% Ϯ 3.3% express Hsp27 compared with 2.5% Ϯ 0.3% in the contralateral pool ( Figure 3A) . The percentNeonatal Nerve Injury Results in the Death of the Majority of Injured Motor Neurons age of the injured motor neuron population, identified by ATF-3 immunoreactivity, that expresses Hsp27 inand Those that Survive Express Hsp27 To see if Hsp27 expression and motor neuron survival creases from 22.2% Ϯ 2.2% at 1 day to 86.6% Ϯ 3.0% 3 days after the P0 axotomy ( Figure 3C ). When examined after a P0 axotomy correlate, the number of motor neurons expressing Hsp27 was counted in the ipsilateral in absolute terms, the number of Hsp27 immunoreactive motor neurons peaks 3 days after the P0 axotomy (Figand contralateral sciatic motor neuron pool 1 day to 1 month after injury at birth. The number of motor neurons ure 3B), while the contralateral population of lumbar motor neurons only begins to express Hsp27 constituipsilateral to the sciatic nerve lesion is decreased 1 day after injury at birth and then further declines, although tively 2 weeks after birth ( Figure 3B ). to a lesser extent, from 1 to 7 days following the injury ( Figures 3A and 3B) (Figure 2A) , the upregulation only occurs in a small subpopulation of injured motor neupressing human Hsp27 (Adv-hHsp27) ( Figure 4A ). Fluorogold was used to retrogradely label the sciatic motor rons (Ͻ5% of the total preinjury number) 24 hr after 
role may not be limited to the PNS.

Cell Survival and Hsp27 in cells expressing human Hsp27 after infection with Nonneuronal cells expressing Hsp27 acquire resistance HSV-hHsp27(S), demonstrating that this vector rescues to heat shock, cytotoxins, and oxidative and chemical the cells by interfering with the apoptotic pathway upstresses as well as inflammatory cytokines (Benjamin stream of caspase-3 (Figures 7E-7J). Rescue was conand McMillan, 1998). Hsp27's diverse roles, including firmed by cell counts and an MTT assay (data not stabilization of mRNA (Carper et al., 1997), molecular shown). A subpopulation of HSV-hHsp27(S) infected chaperoning (Jakob et al., 1993), and preservation of cells had diffuse cytochrome c staining but were not cytoskeletal stability by capping the ends of actin filaimmunopostive for active caspase-3 (Figures 7E-7J and ments, preventing their depolymerization (Landry and 7K). This implies that, in these cells, although the apo-
Huot, 1999), may all contribute to its ability to protect ptotic pathway is initiated leading to cytochrome c recells from diverse insults. However, Hsp27 also contriblease from mitochondria, caspase-3 activation is utes to cell survival by inhibiting apoptosis (Figure 8 et al., 1999) . We find that a mutant Hsp27 that is nonphosphorylatable evaluate this further.
Sciatic Nerve Injury
The left sciatic nerve was exposed at mid thigh level, ligated, and transected distal to the ligation.
Adenovirus Motor Neuron Infection
Postnatal day 3 (P3) neonates were anesthetized, the left sciatic nerve transected, and the proximal stump capped with a capsule containing 2.5 M recombinant adenovirus vector (Lewis et al., 1999) at 1 ϫ 10 9 , 1 ϫ 10 8 , 5 ϫ 10 7 , 1 ϫ 10 7 , and 1 ϫ 10 6 particles/ml titers and 2.5 l of 2.5% fluorogold (Molecular Probes) (Perrelet et al.,  2000) .
HSV-Sensory Neuron Infection
Adult rats were anesthetized and 10 l HSV-hHsp27(AS) or HSV-GFP (n ϭ 2) at 10 6 -10 7 transducing units/ml applied to the proximal cut sciatic nerve.
Adenovirus Production
Adenovirus expressing human Hsp27 (Adv-hHsp27) was produced (Lewis et al., 1999) and checked for wild-type contamination by PCR for the E1A gene. Viruses expressing a mutated human Hsp27 gene [Adv-hHsp27(m)], where 3 serine residues (Ser15, Ser78, Ser82) were changed to alanine residues by PCR-mediated site-directed mutagenesis, and GFP-expressing recombinant viruses were also constructed. All express LacZ. Garrido, C., Bruey, J.M., Fromentin, A., Hammann, A., Arrigo, A.P.,
